Denture Satisfaction in a Comparative Study of Implant-Retained Mandibular Overdentures: A Randomized Clinical Trial
Waas */W arner This study compared the experiences with surgical procedures and treatment effects of a mainly implant-su ed overdenture retained by a transmandibular implant with those of an implant tissue-supported overdentt retained by two cylindrical endosseous implants. Treatment had been assigned according to a balanced alIo< method to 95 patients, including a control group who received only conventional complete dentures. Since of the patients refused the allocated treatment, the "intention to treat" analysis was applied. The results sin that the experiences with surgical procedures were significantly more positive for the transmandibular imp] group than the endosseous implant group. The differences with respect to satisfaction, complaints, and sub chewing ability were not statistically significant. These results were unexpected because the overdentures retained by the transmandibular implants were, to a much larger extent, supported by the implant than wer overdentures retained by two endosseous implants.
( Int J O r a l M a x il l o f a c I m pla n t s 1996;11:194-200) Key words: clinical trial, dental implants, denture satisfaction, overdentures onsiderable research has been done on the effi cacy of dental implants, mainly in the areas of osseointegration, implant design, clinical success rates, and biocompatibility of the implant material. Few studies have evaluated the value of implant treatment compared to conventional denture treat ment in which the patients' views are taken into Satisfaction is generally h ig h .1,2,:3 Blombei 1 Lindquist1 studied patients' reactions befo after placement of pros theses: the majority patients reported improvement in quality of lift confidence; and acceptance of the prosthesis as of themselves. Hoogstraten and Larners2 coir satisfaction of patients with fixed prostheses tc account. Some studies concerning fixed mandibular faction of patients with conventional complelc implant-retained prostheses have been published.
tures. Results showed that patients with fixed theses were much more satisfied. Kiyak et al' ducted a longitudinal study to assess the psych impact of dental implants at different stages in ment, Satisfaction was also high.
Few studies have been published con.ce implant-retained overdentures, and none has pared im plant tissue-supported overdentui mainly implant-supported overdentures. Clancy and Wismeijer et al5 evaluated patients treatec implant-retained mandibular overdentures on f< more implants. Results showed that the vast uu ' patients were satisfied with their over den Similar results were found by van Waas and Bo however, these studies did not compare cl iff implant systems or implant treatment to a cc group. i "esent study was to ec O t Ì :
are the 1 ant eve r mture retai ne a trans to patient e: (2) 3 \ f
(1) 4 i 4
(1) Age of present mandibular denture* (SD) 6 (5) 7 (5) 6 (4) Age of present maxillary denture (SD) 6 (5 years). They had been edentulous for a mean of 22 years and had received three prostheses on average before treatment was started, The characteristics and balancing criteria are presented in Table 2 , No statis tically significant differences were found between the treatment groups. E valuation Criteria. Experiences With Surgical Procedures. One week after surgery, the patients of both implan t groups were asked to express their opin ions about the surgical procedure. This was repeated for the IM Z group after the second-stage surgeìy.
Satisfaction. Patients' opinions were assessed by means of questionnaires with precoded response cat egories prior to treatment and I year after placement of the new dentures. The following aspects were evaluated:
1. Denture satisfaction. This questionnaire consisted of nine items concerning the function oi the den tures in general and the maxillary and mandibular dentures separately. Each item could be answered on a three-point rating scale (1 = satisfied, 2 = neutral, 3 = dissatisfied). 2. Overall denture satisfaction. Patient satisfaction with dentures overall was expressed on a discon tinuous analog scale (1 to 10). 3. Denture complaints.15 This questionnaire consist ed of 54 items. Each item could be answered on a four-point rating scale (0 = no com plaints, 1 = few complaints, 2 = moderate complaints, 3 = severe complaints). Factor and reliability analyses were carried out. On the initial scores six factors appeared: functional complaints of the mandibular denture (eg, "lower denture gets loose during speaking"); functional complaints of the maxillary denture (eg, "upper denture gets loose during eating"); functional complaints in general (eg, "full sensation because of the den ture"); physiognomy (eg, "mouth has fallen in"); neutral space (eg, "lip or cheek biting"); and esthetics (eg, "teeth are too big"). The reliability coefficient Cronbach's a for all factors appeared to be quite satisfactory, ranging from .76 to .90 (Table 3) . Cronbach's a may be interpreted as the correlation coefficient between the measured variable and the true variable.16 One year after new denture placement, the scale structure was checked. No changes in the originally constructed
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Geertman et ai scales were necessary. The scale on esthetics is deleted in further analyses because it did not vaiy after treatment. All patients were satisfied with the appearance of the dentures. 4. Chewing ability was assessed by questions about eight different types of food. The items could be answered on a three-point rating scale (0 = good, 1 = moderate, 2 = bad). Factor and reliability analyses were carried out. On the initial scores, three factors appeared (see Table 3 ): "soft food" (eg, vegetables); "tough food" (eg, steak, cheese); and "hard food" (eg, apple, carrot). The reliability coefficient Cronbachs a is presented in Table 3 . One year after treatment, the scale structure was checked, and no changes in the originally con structed scales were found necessary. The scale on soft food is deleted in further analyses because it did not vaiy after treatment; all patients were able to eat soft food. statistically significant. Experiences with the secondstage surgery (only IM Z ) were more positive. Seventy-six percent of the patients answered that it was better than expected.
P retreatm ent C om parison an d T reatm ent Outcom e. No statistically significant differences between the treatment groups were found for the patient characteristics prior to treatment, Almost all patients were not satisfied with their mandibular denture (Table 5) . With respect to the maxillary den ture, two thirds of the patients were satisfied. The general satisfaction rates given in all groups were 4 to 4.5, indicating insufficiency The same results were found for the scales of the complaint questionnaire and the chewing ability scales.
One year after new denture placement, the TM I group and the IM Z group were satisfied in all aspects (see Table 5 ). O f the CD group, one third were satis fied, one third were neutral, and one third were dis satisfied with their mandibular dentures. The mean overall satisfaction rate of the T M I and the IM Z groups was high (8.4 and 8,2); for the C D group, the rate was lower (6.7). W ith respect to the denture complaint scales, the differences between the TM I and the IM Z group were not statistically significant for any scale (Table 6 ). The TMI and the IM Z groups showed statistically better scores than the C D group on the scales on functional com plaints of the mandibular denture, functional complaints in gener al, and neutral space. The scales on functional com plaints of the maxillary denture and physiognomy did not differ significantly between all treatment groups.
Surgical Procedures. Table 4 shows that 90% of With regard to chewing ability scales, the treatment the TMI group responded that the surgical proce-effect was similar: no statistically significant differdure was better than they had expected. For 3%, ences between the TM I and the IM Z groups were treatment fell short of expectations, and the rest were found, but statistically significant differences were neutral. For the IM Z group, the results were 64%, found between the implant-retained groups and the 18%, and 18%, respectively. These differences were CD group.
Statistical Analysis. Differences between both implant groups were tested by means of Students t test and the chi square test with a significance level of .05. The data obtained at the 1-year evaluation were used to analyze the differences between the groups. The data of the denture satisfaction question naire and the data of the CD group are presented as a reference.
Results
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Discussion
The experiences with surgical procedures were signifi cantly more positive for die TMI group than the IMZ group: 90% of the TMI group and 64% of the IMZ group thought die surgery was better than expected. Seventy-nine percent of the IMZ group and only 31% of the TMI group used analgesics. This result was unexpected because an operation under general anes thesia is generally thought to be a major operation compared with one under local anesthesia. Since the IMZ implants were placed under local anaesthesia, it had been anticipated that the results would be the other way around. However, patients who knew they were going to have surgery under general anesthesia were possibly expecting more pain and discomfort than patients having surgery under local anesthesia. Patient satisfaction with mandibular overdentures supported by dental implants compared to conven tional complete dentures was described by Boerrigter et al7 for this group of patients. Most patients with an implant-retained mandibular over denture were satis fied, and compared to patients who received only new dentures, the differences were statis tic ally sig nificant. The results of this study show that there were no statistically significant differences for any satisfaction, complaint, or chewing ability scale when comparing the TMI group with the IM Z groups. These results were unexpected, since the overdentures retained by the transmandibular implant were, to a much larger extent, supported by the implant and, to a lesser degree, by the mucoperiosteum of the edentulous mandibular ridge in comparison with the overdentures retained by two pennucosal implants. It was anticipated that the sensitivity of the mucoperiosteum covering the edentulous mandibu lar ridges of the IM Z group would be a factor with respect to patient satisfaction.
The results with respect to chewing ability were confirmed by chewing efficiency experiments.17 The chewing efficiency of the patients with implantretained mandibular overdentures was significantly better when compared to the chewing efficiency of the patients with new conventional complete den tures, and the TMI group did not differ significantly from the IMZ group.
Summaiy
The results of the present study suggest that the retention and stability of the mandibular denture, rather dian the degree of support by implants, deter mines patient satisfaction. However, the sensitivity of the mucoperiosteum covering die edentulous maxillaiy ridge, as well as the degree of instability of the maxillary denture, may limit improvement in denture satisfaction.
